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This document was prepared as an accowfitvork sponsored by the United Kingdom Government in
support of the Superefficient Equipment and Appliance Deployment (SEAD) initiative. While this
document is believed to contain correct information, neither the United Kingdom Government nor any
agences thereof, SEAD participating Governments nor any agencies thereof, the SEAD Operating Agent,
Tenvic Ltd, nor any of their employees, makes any warranty, express or implied, or assumes any legal
responsibility for the accuracy, completeness, or usefulnefsany information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by its trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favouring by the
United Kingdom Government or any agency thereof, SEAD participating Governments or any agencies
thereof, the SEAD Operating Agent, or Tenvic Ltd. Thes/aawd opinions of authors expressed herein do

not necessarily state or reflect those of the United Kingdom Government or any agency thereof, SEAD
participating Governments or any agencies thereof, the SEAD Operating Agent, or Tenvic Ltd.
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Initiatives which tackle the energy efficiency of computers include energy efficiency specifications. These
specifications dictate the minimum levels of energy efficiency which computers must meet in order to be
considered complaint with the initiative.i#t shown that many issues can arise when developing these
energy efficiency specifications with varying impacts. In exploring these issues and impacts the report
offers some suggested solutions which could be incorporated into both voluntary and mandatory
initiatives that focus on computer energy efficiency.
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There are two main types of environmental initiative which include energy efficispegificationsor
computer products namel y-laBeodluntary greeryprocureindni at i ve s C
programmes, voluntary agreemenesic) and ©OMdnddt wreys Ol fie. g. mi ni mun

regulations (MEPS), mandatogyeen procurement programmestc.).

Whilst these different types of initiative attempt to increase the energy efficiency of computers in different
ways (e.g. t he6®Siciac k @ thedpagereamanarielenehnteand challenges associated

with each.

This report identifies ways in which decision makaam be supportediuring the development of

voluntary and mandatory energy efficiency initiatives on computers. This includes identifying the issues
that can arise during the development of such initiatives, what their potential impacts are, aneéhexgy
efficiency speci€ation development withivoluntary and mandatory schemes can be improved upon to

maximise energy savings from computersn r eal worl d use, rat.her than
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Voluntary and mandatory energy efficiency initiatives have bottumber of similarities and a number of
differencesbut both often face similar challenges during the development of energy efficiency
specifications.

Both types of programmes tend to rely on the inclusion of energy efficiencyifipattons which describe
how efficient a computer must be in order to be considered compliant with the initiative requirements.
Figurel illustrates he different approaches that are taken by most voluntary and mandatory initiatives
when identifying the stringency of energy efficiency specificatioliss clear that wluntary initiatives
typically focus on encouragirthe development ofnore efficientproducts (i.e. those products laying to the
left of the first dotted line)y setting specifications thateflect high levels of energy efficiency. Mandatory
measures, on the other hand, tend to describev levels of efficiency thatequireproducts laying to the
right of the second dotted line iRigurel to beremoved from the market.

Distribution Computer Energy Use

Typical Level of
o — — Voluntary
Reguirements
Typical Level of
Reguirements

— — — — —Regulatory

Numbers of Products ————»

Energy Use —»

Figurelt Example oinitiative approach to addressing variances in computer energy efficiency

11t should be noted that energy use of computers is often correlated to levels of functionality and so the figure illustrates
the case for a single type of computer providing the same or similar levels of functionality.
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Despite this fundamental difference in terms of level of ambition, there are many commondtitiesl
between each type of initiativézigure2 illustrates the basic steps that are taken when developing energy
efficiency specifications in either type of initiative.

Development Process Revision Process

* Over time higher market
New Technical » Policy decision needed to Products penetration of compliant
Specification initiate new or revised Compliance products

Required specifications Levels Increase » Specifications no longer reflect
above average performance

Initiate * Technical experts identified Assess Savings « Need toidentify if further
Specification » Stakeholders identified Potentials of savings possible
Development * Review existing initiatives New * Collection of additional data

Process * Data gathered Specification required

* Data assessed

* Specifications developed

* Draft published for comments
* Amendments made

Draft
Specification
Published

Assess if other
Changes
Required

* e.g. change to product scope
or test procedure

Final * Publication of specifications Savings e
Specification * Manufacturers ensure product Potential or [CEHI T T
unchanged or

Adopted and compliance other changes .
Published * Market surveillance identified ﬂ retired

Figure2t Basic Steps in an Energy Efficiency Specification Development Process for Computers

Challengesan ariseat eachof the stepsillustrated inFigure2, with each of thesechallenges having a
number of different impacts on the energy efficiency specification development process within both
voluntary and mandatory initiativesThe next section of the report investigates these challenges and
impacts inmore detail and provides some suggestions on how they can be mitigated in both types of

initiatives.
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There are a number of significant issues that are likely to be encountered when developing energy

efficiency specifications for computers. Whitgime of these issues vary depending on the nature of the

environmental initiativehat the energy efficiencgpecifications will be included with{ne. voluntary or

mandatory) there are common issues encountered across all types of environmental initidfthie.

chapter of the report investigates these main issydbe subsequent impactsndidentifies how sone of

these issues may be overcomé&he chapter concentrates on the energy efficiency specification

development steps highlighted iRigure 3.

* Published declarations

* Data from other initiatives

* Commissioned test data

* Test data from other sources
+ Stakeholder data

New
specification
development -
Data Collection

Product data
supplied at
product
registration

Singificant changes to specification needed

Revised
specification * |nitiative database
development - * Supplimentry stakeholder data

* Match specification requirements
* Manufacturer testing
* Certified testing

Data Collection

Figure3t1 Energy Efficiency Specification Development Process



Define levels of ambition

As could be seen frorigurel, energy efficiency specifications are developed in a way that they dictate a
pre-defined level of efficiency in comparison to the various levels of efficiencies seen in products on the
market.Given that energy efficiency levels of computers on the madest vary considerably, even for

those providing similar levels of functionality, only a certain percentage of products on the market will be
compliant. This percentagevaluef t en cal |l ed ©Omar ket pethet agéeOpnO

©p enet r gdetermimes tha dnerdy efficiency specificatfdievel of ambition.

When developing energy efficiency specifications for computers it is necessary to understand the intended
levels of ambition required within the environmental initiative. For example, orerevised ENERGY STAR
specifications are largely designed to ensure that they can only be met by the top 25% most efficient
products on the market (at the time the specifications are developed). Having a clear indication of the level
of ambition requird from specifications greatly assists the technical specification development process.

As such, ambition levels should be clearly communicated from the outset of theifsgation development
processKey to this, as seen with ENERGY STAR specificafgsvn inFigure4) becoming more

encompassing over time, is what the specification includes.

Overview of ENERGY STAR specifications.

x 1992 - Versionl.0 specified that a computer must go to sleep after a (unspecified) time or user enabled. Deskt
and integrated computer sleep power limits set to 30 and 60 Watts respectively.

x 1995 - Version 2t specified computer sleep times and that the computer mibgt capable of putting the monitor
to sleep.
19991t Version 3 Tier 1 more stringent sleep power limits.
2000t Version 3 Tier 2 more stringent sleep power limits.
2007t Version 4 computers now categorised by attributes with idle power limits byeggory. Minimum power
supply efficiency introduced. Stringent sleep and off powers.

X 2009t Version 5.0/5.2 introduction of a Typical Energy Consumption (TEC) metric based upon annual time ir
sleep and off modes. Base TEC allowances and additimii@vances for components. Power supply efficiency
increased. Idle mode (monitor on or off) depends on computer type.

X 2014 - Version 6- Expanded definitions of computer types. Refined categorisation of computers based upon C
performance, core courdand graphics. Base allowance for each category plus allowances for components suckh
discrete graphics cards, memory, storage, integrated display etc. Increased power supply efficiency requirems

Figure 4 Overview of ENERGY STAR specifications.














































